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(54) SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal 
processor which sets a permissible arrival angle range of 
a target signal with high accuracy by a small calculation 
quantity and surely suppresses only noises, when signals 
of a plurality of channels are processed by filter 
operation for suppressing noises. 

SOLUTION: In a signal processor for suppressing noises 
by inputting signals of plural channels inputted from 
input terminals 10-1 to 10-n to an adaptive beam former 
1 1 comprised of the use of an adaptive filter, an impulse 
response presumption part 12 presumes impulse 
responses between signals of the plural channels, and a 
control part 13 judges the component values of the 
impulse responses presumed in the impulse response 
presumption part 12 with a threshold value, and controls 
the adaptive filter to be suspended or continued 
according to a result of the threshold decision. 
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[0032] On the other hand, an impulse response estimation 

section 12 can also estimate an impulse response by using an 
LMS adaptive filter as an adaptive filter 32 of FIG. 3. At this 
time, as shown in FIG. 3, a signal of, one of two channels chl 
and ch2 used to estimate the impulse response, the channel chl 
is delayed by a delay device 31 by, for example, Lb/2, which 
is half the filter length Lb, and is thus set as a target signal, 
while a signal of, the other, the channel ch2 is used as a 
reference signal without being delayed. In this case, if the 
filter coefficient of the adaptive filter 32 of the impulse 
response estimation section 12 is set to Wb, the component of 
the time lag 0 between the channels chl and ch2 is Wb (Lb/2), 
which is the value of an ordinal position Lb/2 of Wb. 
[0033] In a control section 13 of FIG. 1, it may be 

determined, based on the time lag of the target signal between 
the channels chl and ch2, which component value of the impulse 
response estimated by the impulse response estimation section 
12 is to be used to control the adaptation of an adaptive 
beamf ormer 1 1 . 

[0034] For example, as shown in FIG. 4, when signals from 

microphones Ml and M2 are inputted as the signals of the two 
channels chl and ch2, respectively, and a vertical direction 
to a line connecting both the microphones Ml and M2 is set as 
the arrival direction of the target signal (the direction of 
a target sound source) , the value of, among the components of 
the impulse response estimated by the impulse response 
estimation section 12, one component Wb (Lb/2) that corresponds 
to the time lag 0 is used to control the adaptation of the 
adaptive beamf ormer 11. 

[0035] In contrast, as shown in FIG. 5, when a vertical 

direction to a line connecting the two microphones Ml and M2 
is set as the direction of the target sound source, and a signal 
arriving from within an angle range represented as ±0 is also 
accepted as the target signal, for example, the maximum value 
of, among the components of the impulse response estimated by 



the impulse response estimation section 12r the components that 
correspond to all of the time lags between the time lag of the 
signal arriving from the direction indicated by an arrow a and 
the time lag of the signal arriving from the direction indicated 
by an arrow b, is used to control the adaptation of the adaptive 
beamformer 11. 

[0036] As shown in FIG. 6, if the distance between the 

microphones Ml and M2 is d and a sound velocity is c, an arrival 
angle cp of a signal and a time lag x between the channels chl 
and ch2 can be calculated from equation (2) . 

T = dsin(cp) / c (2) 
This makes it possible to obtain the number of the component 
of the time lag in the adaptive filter 32 of the impulse response 
estimation section 12 by taking an integer from t / Ts with a 
sampling period of Ts. When the arrival angle range of the 
target signal is set to ±0 of FIG. 5^ if the integer part of 
T / Ts is set to k based on x = dsin (0) / c, obtained from equation 
(2), the maximum value of {Wb (-k + Ld / 2), Wb (-k + Lb / 2 
+ 1), ...Wb (Lb / 2), Wc (Lc / 2 + 1), . . . , Wb (Lb / 2 + k) } 
is set to a component value h of the impulse response. 
[0037] Next, with reference to a flow chart shown in FIG. 

7, the flow of the process performed by the foregoing signal 
processing device of the present embodiment will be described. 
First, as an initialization, an acceptable angle range ±0 of 
the direction of the target sound source (the arrival direction 
of the target signal) is set (step SlOl) . Next, the impulse 
response estimation section 12 inputs an input signal to the 
adaptive filter 32 and estimates the impulse response (step 
S102) . In step S102, the component value h of the impulse 
response component that corresponds to the time lag, set in 
advance as described above, is obtained, and further, an average 
value b is obtained by averaging the component value h based 
on equation (3) . 

b = h * a + b ^ (1 - a) (3) 
Here, a is a forgetting factor, and for example, a = 0. 1 is used. 
[0038] Next, a threshold determination is made for the 



component value h. That is, it is determined whether or not 
the component value h is greater than the sum of a threshold 
value s, set in advance, and the average value b. When the 
component value h is greater than the sum, a signal for 
adaptation stop is outputted to the adaptive beamformer 11. 
When smaller, a signal for adaptation continuation is outputted. 
That is, the adaptation stops when h > b + s, otherwise the 
adaptation continues (step S103) . As the threshold value s, 
for example, s = 0.15 is used. 
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[0 0 4 9] ^fc. SS^ysmtr.-CXD-^'ii^n:^-^:^^ 

tmm-v$>^'2miif3:<. mio cc) ic^t 

-gCLfcD. HIO (d) iz^s^^^lzmmi tSff^:fj 

(RiA^ffiScoftS^^^LTtxfci/^o cn^om-^. mi 1 

c h 1 , c h 2 (Dm^<DiiLmtP—^t?>.k V — 

:^cD=f-^^)u c h 2 ©(s^^smnfm d / c rif^rmm-^ 
[0 0 5 0] i^i^^^fz-^-^ i7n:ts-ymm^m\^^tcm-^ 

0 2^-V^-;l'Jim-Griff ithSG S C F*3®:7^';l/^(OjgM 
SScWtt^H 8 fCltfeT^-ro H8©ft^c, d, elts 

0 9 ra csae© v-r n :^^ :&*-m(Ritt{c 
•rtx^(?)=io° , 3 0° , 6 0° icLfcm-^oDm^m 

[0 0 5 1] imscommmm) :$^mmmTit. 

[0 0 5 2] t^e*. fi*£D5ij3fe:^[pIcDftS«. 

i^Heai'^anTv^§<t3ic«/h^i-t!(js^Mu s I cm 

< > s rdmmmt^(Dim'&^^A b /-cfflMfT 

[0 0 5 3] cnic^^b. *^ffifl5,^Taiw§scD* 
[Ri(C3iffi-rsfc46. B6^{i^:^fcti:;b-r§^i®ii-A:7 
:t-vi:tiS(J(c^2©i£-A7;i— v;&KttTv ^2 0 

tr- vi^(d:7 ©ftiRitt*^ p) i &^=&m.<o:fi 
i«i^«i£b. ^cDtssifgsica-Q^^Tiiicotr-A^* 
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to 0 5 4] H 1 2 ^c. if.mmmm\m^m^mmm 

^)Vchl, c h 2«DM^«. ||l:fe<J;tf^2(De-iN 

yit~^A\, 4 2(iiA**n§<, m 1 <Dtr— 

•^4 1 -e^±sw{M#:^)^~t^::^J^tl. nzce-Ay':*— v 

4 2-e«a6*iM^>b^ffl3iEEsn*t^*'!t±i;^sn§o 

[0 0 5 5] iNIWM;^lRl«^g|5 4 3«v 

1 ©*jffiigi5 4 4 §o 4 5 «^ 
=ecDm^^^^m 2 ^osij^igp 4 e (c-^x. §<, j^^i^. m 1 

^3<tCf||2l£— A:7;j— V4 1. 4 2{C33V^TK^$n 
[0 0 5 6] ^ 1 (D$ljffllg|5 4 4 *i^M*Iolff^g|5 4 

$tl§J;3tC|g2cDe— A:7;t-V4 2^*j®-r§o n 

2 OM»a5 4 6 (i, SS^^M7^lRlftSg|5 4 5 J: t) fi^ 

tc^ioe— A:7:t— v4 i^mm-r^o nzcoe— a 

[0 0 5 7] mit5J;tf^2(Dld-A7^-V4 1, 4 

[0 0 5 8] -iistc, \£-L.y:^~-r<DXti-:^m<Dm.^ 

H 1 *3j;tf||2<De— V4 1, 4 2cDf^gp:?r0 

1 iic^Lrnm^tv-c. rn^i 4(cj;o±ia<D®5£ 

4 1,42 A^'#Blff ^SOtf^ti. #Mff ^®SiJ*73 1^] 
^A::^;^[R]ti:-a-^5^J:Tt<fcv^L. ^nx hiacD^^a. 
0a^{f:^S«4 : Kazuaki Takao et.al.: "An adaptive 
antenna arrayunder directional constraint" , IEEE T 
eans. on Antenna Propag. Vol. AP-24, No. 5, Sep. 1976 ic 

[0 0 5 9] mmmy3mmm.s^4 s tsm^m:^mmM 

g|54 5-et±^ MjS£0.fe'5tC||l*3<ta"l|2<De— 
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-^4 1. 4 2l^©:7^';l/^?£OmiBltt*^^i!!t^lgfcJ;tf 

gff5^M©:^(Ri*»s-rsf£:i6s 01 3«d:7d— g^-v- 
[0 0 6 0] $-r\ ^mmmtvrmmmmer . y^ 

;l/^5L. FFT5 (F F T/K-Oh^) N. 

fcM^^^K^'Ts (Xx>yrs20i) o mi©e- 

10 ibic. sm'sm(D:f^\H^mm (o° ) thxmmmme 
^(Dm^mm^(D^^mmt?>rcit>. m^iior =20 

§0 y'f;V^S:Lt'^^'^-;i^ui,±\£~J^yt—-^4 

1, 4 2 t|S|Ufii^fflV\ M^tf&^L = 5 0. M=2 

i:U FFTSNti^ y^fiy^mL^r)iz^\,m. 

[0 0 6 1] A7;i-— V4 1 , 4 2*'^GSC 

^p){i~:7^';U^f^^;&ffv^ (X-r^y^S 2 0 3) . 
20 T^tttXff F F (Xt^-vT'S 2 0 4) „ 

[0 0 6 2] XT^-yT'S 2 0 3T?{i. I£— A:?*— ^4 
1, 4 2*^^G S COif-^. 7i';l'^^a^h^VX/'^— 

^}\ym(D\£-L.y^~-^t.mmr^mcm.m-^o 

Jf, 2^-v^-;l'©Jlm GrlfflthSG S C©*i-a-s GSC 
— , wL-2 , wL-1 ) i:*5<i:. H 1 ^-\'^;l/c h 1 O 

^PfiB^-f^l/^^i^ttfi, We1= (-W0 , -W1 , — W 
2 , — WL/2 +1, —WL-2 , —WL-1 ) ^ ||2 

9=-V^-.;Vc h 2<D^ffiv'i';l'^(D#'l4«. we2 = 

30 (wo , W1 , W2 , WL/2 -1, WL-2 , W 

L-1 ) h^miii^\ 

[0 0 6 3] i^tC. =^^^}\y^},cy ^ )\^^mWL<0¥ -P T 

(iSji^-Ui^^) ^ffv\ ^oii^siSf^^^^wei (k) 

^*46;S (X-r-yT'S 2 0 4) „ kaMMiSCfig 
[0 0 6 4] ^(C. gl^lgHO't'OfeS— Oc737u|Dl^9 

<Dm.mmmn^m.t>-ti^m^^vii'S (r, 0) 

Bgf^ (Xx>y:/S 2 0 5) „ ^iqi--«:^'b;i/s (k. 

¥0 9) a. M;^lffl6tc^Lfc:-T.Y^n*;ViBS(D«-&, 
llig^-^^tv^i/ch l^^K^tc-rSfc. S (k, 0) = 
(1. e-jK/NfsdsinCe) ) f sti-y-VT^U > 

[0 0 6 5]:^tc. V ¥ Tizii^i^mcy^ )\^^(Dmm. 
iSffiic^^We = (Wei(k) . W«2(k))i::;^iRi^^ h;l^S 

(k. 0) = (1, e-jK/Mfs<isin(e) ) cDrtH£Die>it 
fit0 2^ I S • W M ^5K46§ (X-f^y 7"S 2 0 6) o 

[0 0 6 6] XT^-y^S 2 0 5~S 2 0 6 OffiS^^T 
(DM'&M. -r^tJ-^ k= 1 A^e> k = 2/N^TfCOV^T 
50 ffV\ *J6/cF*3«©2SfO^;^[«I0«(CJS}«?iSjklc-3V 
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D (0) =2 I W(k) S (k, 0) 
^5RJ6§ (X-r<y7"S 2 0 7~S 2 0 8) o C<Dt^. 

tcovTil'^S J: 3 tcf 5o 

[0 0 6 7] 5f<S!)f=:^rRl«©^SA^~S/hi:^S73 
|Rl0min (0) ipP>i^lsb. cn^m^ (g6tJfi#^ 

9) o ccoi:^. m^icj;:?>m^mM<Dmm^mmt^ 

[0 0 6 8] 

01 =0' 1 *gi — (1. 0 — gi ) *0o 

02 =0' 2 *g2 — (1. 0 — g2 ) * 0n 

gi =1. 0-1/ (f (pi -ptir) f (ri - 
r th) + 1 . 0) 

g2 =1. 0—1/ (f (p2 -pth) f (r2 - 

rth) + 1 . 0) 20 

ri =pi /p2 N ra =p2 /pi 

ccr\ gi , g2 i±^n'^'nmi^^zfmz(Dii—L. 
pi . p2 ti^n^n^iteJ;t>'ii2<De-i*:7:^— V 

4 1, 4 2«:/n>y^W4©fcti*''^'7— V ptha/IV— 
£DL€V>fji. i:t^OL#V^M. 0' i , 0' 

2 {±-=e-n-^niii^3j;t>'^2<oe— v4 1. 4 

2 ©MffM©A:^j::^iRi, 0i . 02 {i^ti^nHifeJ: 

t>* H 20e— A:7;t— V4 1, 42 £DSif Atl73 

iRi. 00 , 0n li^H^enmrcicm^^tifcs^^mt 30 

m0m<O:^\^. f (x) ItxiS^iEtSi^lSx, ft^P.{*0 
[0 0 6 9] c:<DJ;'5^SWc<};i9. S6*i^jf.*^P.©B 

LT</^§o gi , g2 . pth. rth^fitti, 0!l^{±'A;^) 
fS^A^" 1 6 e -y hcD-rV i^"^;Wi-^T\ 2 5 6;^.SlctB 

gi =0. 3. g2 =0. 0 

2, pth=l. 0. rth = 0. 5 fr^ti\ WSiKlS-i:, 

[0 0 7 0] i^tc. i.mi^rcm^ys^m'&coms.^-^ts 
*^gam^c>^#:w^5aa<D^ftn^ia 1 4 tc^-r^a— 

[0 0 7 1] ^-f; ?OWK€i:bTS«i^j!icD:^[n]i:b 
«A;'D7aiRi0 i^M^tfO" tc, m2(D^~hy^~-^ 

4 2cDA*7^lRje 2^<9Jx.{f 9 0° tc. Si^Jl^Inl^e^ 

g|5 4 3Ogg^ieH0r1^P;ttf 9 0° SW^zISTjIS] 50 
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1^ (4) 

«^gP4 5©gl^»gH0r2^M^{f 2 0° ic^tlt'tim 

^■r§ (XT^'yrT'sso 1) , se^^M^i^oofF^iBH 

(S>ltt. f§Z<D}£—jUy*—^4 2O^^®H0 r fclSIb 
mtL.^ <I)=0r2=2O° ^i-r«o C(73KStcJ;i3. ± 

Slt^i^lRl^O" i:bTU^^o 
[0 0 7 2] Ji^fC, m I ©e— V4 1 (DXi2l3 
[Rj^K^f^ (X-7^'yr3 0 2) o <l(l-e(±. 2g^^:t-. 

§0 CCDfcid, mi 1 O^fiicCDll 1 Ot?— V4 
1 {C*3l/-'T, affigsl 4lcJ:io^i^^^-;lc h 1 ©fi 
^{C-^^:5jl5£^T = d sin (01) / clc^Kt^W 

[0 0 7 3] mc^ 1 ©ti— A7*-V4 1 O^S^ 
(XT-y7'S 3 0 3) s f#P.nfc7^';l/^«iSC*^P. 

fsffi-rs (y^5^-y:f s 3 0 4) o m^-^nrm'smo):^ 
[0 0 7 4] mc. x-r-y^s 3 0 4-e«^5nfc*t^ 

JUtDT^lRlO n*^BB^^M®*lRl©jfi«l (0* ±<I>) fCfe 

S*^5A^^WWfb (XT^-yT'S 3 0 5). 
^li^C^SX-T^-yT'S 3 0 SicMtS. 

[0 0 7 5] —73. x-r-y-rs 3 0 4 "es^snfciii^ 

jg<O;^rRl0n*^SW^jffiC)7^|RlOj£fi|T*l/^«^a. « 

^^nfc*i^M<D;^(ni^A*:Sr[ti t-r§ J: 3 icm 2 
-h.y^—-^AZ(DKi2l3^^WL^-t^ (x-r--yrs3 
0 7) „ -r^*?^. 0 2(Dffl*5fetCO^fc:^F*§{bfcJ;tl 
Mff-r^o Xx<y:/S 3 0 2 trafilfc. Il2^^^;l/c 

h 2 ©M^fcii?^;&^^TA**[^*^5.©ffi^*^^¥ffiW 

(£:7u-r(ciBi^tcffla-r^j:3(c'r^fc:i6. hi i©« 

B!t(D||2C0lf— A"?*— V4 2tC^3V^T. gjffi^ 1 4 
^^W.l^^^-}\'ch.\ lC-^^Sj®ffi^T = d s i n 
(0 2) /c t j;DIW-r§) o 

[0 0 7 6]:^^fC. M2<De-A7;j— V4 2©j!!lJl^ 
fft^ (Xx-yT/S 3 0 8) . «il^lBH± 0 r2©tf TBB^ 
§?!i©:^rr&]%Ji^b (Xr-'yT'S 3 O 9) . SCfXr-'y 

3 0 zizu-ox. mMznrcmm^m(Di3^^xti 

[0 0 7 7] lJ(Pi. VA±.<D^m^U^mt. Mil 
©■*f4ti^*fl:©rci6^!l^{# 2 5 6 lyuy^tL 
fe:/n>y^^*ffiT?fToTt>J:l/-'o ClcD^-a-. tT— A:7:i- 
— V 4 1, 4 2 OMti: 1 "/n-y ^'^''©•r— ^^^ItT 
Mabfcm'D'7^'>'l/^5f^^^:^^©X-r-y T'CDA:;^ iif S 
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LOO 7 8] z.<Diib\z.ii?m,wem^^n\i. ^ocoe 

— V4 1. 4 ZCD^-^, ||2<Dlf— i:.:7^— V 
1.42 (DX-h-nntS- 6 1 W«^*^SIJ* Lfc«^tC S6<J 

[0 0 7 9] 4 (DmmBm) m 3 

CO 0 8 0] 0 1 5{c. :^mmmmic^^immm&m 
^-v^-^i/c h 1 . c h2 0m^m<D'<y^ypxii;^ 

1 fc-i 2 cDMffllgP 4 4, 4 6 fc^;?. §o m 1 43 
cfctfH 2 ©Sijffl]gi5 4 4, 4 6 ti. :// Vl/XlS^S^Ofiic 

i^-ffl^ca-ifv^T^ 1 *5j;a^ii2CDe-Ay*-v4 i , 

[0 0 8 1 ] Hi ©USSm^T-a'^Tt J; d ic, -f >'/^;i/ 

M|iSbTV>§OT. mot?— A:7:^— V4 I (DXts:^ 

e-A7*-V4 l©3iJS^<?lhLTm2 0Vf-A7* 
— V 4 2 tDjgjS^ff V\ — ^fltJWT<0i:#Ji:«^<DiS*O 
^!!iai:-r§ci:tc.J;t). ^tr— A:7>i— v4 1, 42A^ 

ji^mm^m\^^rcim^mm^mmoD^^<t^m c t *^ 
[0 0 8 2] :^{c. H 1 6ic^tyti~^^~h^mm 

[0 0 8 3] c:CT-ii2 9^^^^;l/Tlx-YcD5aa^ 

mthrj£^^t)\ z^^^Mzm^^n-f, ^^^^^ 
[0 0 8 4] ^■r^ ^WS:«i:LT^3<D*)5fgj^ffii:ra 

|g 1 cDe— A7:^— v4 i©A:^:;^iRie i^Mxtf 

1) o smmmjs\^<Dimmm^it. m2CD\£~i^yt 
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— T4 2©gii^«H0 r i:|D|Cflti:U «D=0r2=2O 

ft^^g6^M^i:?^^^J;5fc-S:;5o ccr\ :^rRit±- 
o©v-i';^a4-N>'^)K^i^{cSil:^7^|qI^O° i:bT 

[0 0 8 5] 1 ©If— A:7;j-— V4 1 (DXtiy^ 

[Dj^^^-rS (X7^>yr4 0 2) o C^-Vli. 2=}-^^^ 

10 ?.o C(Drzib. mi 1 ©«fi!c©ll 1 ©If— A:7:r— V4 
1 tc:feU^T^ affiggl 4tCj: D|gl^^^-;I/c h 1 ©ft 
^JC#^5a3S%T = d s 1 n (0 1) /ctCjcDif-lC 

[0 0 8 6] 1 ^-v^-^l/c h 1 ©fi^tc 

-^^S®®^r = d sin (02) /cfCJcDaf^b 

T. m2©e-A:74— v4 2©A;^j;^iRi^K^-r§ 

(XT-'y-fS 4 0 3) o 

[0 0 8 7] MC^ ^y/VVXm^B'^^4 7{C*5l/^T 

c h 1 , c h 2 ©fS^«©'< yM;i/XJS^^ft 

n©-r >'/-^;bXiS;ig:©fiic^fiIh i:^©¥*§ffib^*J6§ 

(x-f->y/s 4 0 4) o 

[0 0 8 8] ^j>;(C. 3£li4©fi!c^3-fIh*'S^46;rcb^VHis 
i:¥i^fltb©fti©#J;»3:*:^i.^*^S*^^fiJSb (Xx-y 
::''s 4 0 5) . ^^ifrnix'T^y-fs 4 0 6©igi ©e 
— A7;^— v4 1 ©jaa^cit^iii, /J^^^tn^fXT■>y7's 
4 1 o©iii©if— a:7*— v4 KDmrnicmts^ xx 

-yTT'S 4 0 6tf«, SjS«:#lfcbT^l©e-A7*- 

V4 KDmm^noo -r^t^-^. ®JS7i';V;5f©x-r-y 

30 T'-y-'i'X/i^o tisi/'-T^an-r^o x-r--y:/s 4 o 7-t? 
{i> 3ijs^#it-B:-ra«©m2©t!:-A7*-v©5aa 

RlT^©f^^ 0. 0 1 tvrmm-r^o 

[0 0 8 9] ^(C. ||2©e— A7*— T4 2©7'f';l' 
^?!l©:;^lRj*ii^b (XT^-yT'S 4 0 8). ftSbfcT? 

in]/b>e>ili©e-Ay'*-v4 1 ©A;fj;^in]^m3©* 
mmm-^'m^rc^mt^m^^rm^L (x-r-y^s 4 o 

9) . Xx>y::^s 4 0 4<D'<i//^)i^xm^M^^mKm 

40 5o 

[0 0 9 0] X7^-y7°S 4 1 0-p(i. ®jS^f¥lh-&-f j1 
^©Hl©lf-Ay:i— V4 l©Mil^ffV\ f#enfc 

^?ii©7a[q]^iiS-ri. (x-r>y:/s 4 i i) „ 
[0 0 9 1] ^i^bfc*iS^!i©7^^nJA^-gsg^s© 
;^|Sl©3£^ (0 1±«)) lcfe§/b^S5b^^W»fb (X7^<y 

:/s 4 1 2) . 3fi^tcfes«-&«^©**XT-y:/s 4 

0 4 ©-< ^/i;l/XiS^MilfcM D . jfif^T-^v^«-&«fi 
g bfc*|^?!i©^iPiA^ &H 3 ©*i5am^-pKE'^fe¥tei{b 
50 ^fflv>TH2©if— A7*— -^4 2©A;'3;^i«]^K€b 
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(XT^yT^S 4 1 3) , ^©^XT-<y:^S 4 0A(O-{Z/ 

CO 0 9 2] im. ix±cD®a^^t)3g^o ^*5^ saa 

|g2<Dif— a:?;^— v4 1 . 4 2©5aaa 1 :/n>v^ij^ 
<D X- ^ ^i!tt TMa L fern© :7 ^ ^is:^:^^©x 7^ 

[0 0 9 3] ilcDj;5(c**Mm^-pt±. g=-^^^;l/ch 
1, c h 2cofi^^(D-r>'/^;l/XiS^®BS(;5:^fiticS-:?v 70 
THOCDlf— Ay*— V4 1, 4 2<DmjS9im(DmW^ 
fra JcdtcbrcCtfCfcD^ #e-A>'*— V4 1. 4 

J; § i: :7 c i: A^-r- B 

®:^[Ri'N©H— v4 1, 4 20ifiat, cruc 

[0 0 9 4] &.±cDmmmm-vii-r^^xnt^z/T 
•r §ff ^Mas«Tfen«"»:*:6Utc*^B,^^jBffl-r-5 c 

[0 0 9 5] 

[0 0 9 6] -r^fc-^. *SIBST'tt1tiStO^-^:^;l/<D# 

)«::7-i';l/i5?€)iiiS{fih/jiJSigff^$iJffli-r^iii;i?. m 

^I^A;^Itfj(cji!f|^cD«i5E*^^fe o /c:«^T ^I^OA* 
[0 0 9 7] Sfc. *fgH^lC«fc§fc^ V'f'^n*;>'TU- 

[0 0 9 8] 5 etc. ^igH^tcintf. *i^^wij±LT 50 
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(oy '<)\^^(om^m-'^mmmw.<D:f5\k^m&\.. 

[iaffi(Dffi*^®iB^] 

m 1 ] *f80^©^ 1 (Dmmmmicm^m^mmmmco 

[0 2] HUcfettSMJSe-Ay^-voWfig^^-r 

[0 3] HUC*5itS'l'>/^;l'X^S«JiSg|5©«^^^ 

[0 4] --3(Dv-r^'D*:i^©gaBi:Se?iSiliO:^i«i© 

M^^^-r0 

[0 5] ^ocD'V'r^'ni}->>'©iaai:B6^^?!i©;^[Hi*3 

[0 6] -•o©■T'1'^a5}-^>A^6(Dfi#K^O^ra3in^c 
-3t/^TfiB^-r§/ti6<D0 

[0 7] mmmmmK^i'f^-m(Dmm<Dm.n^^s-ry 

[08] *5|B^cDm2O*«imS^m0^-r§fci6®2^ 
^^-;l/«DJiiii-6riff ith§UG S Ctc$5tt§7-r ;l/^cOgW 

[011] -TSro^-v^^/l/CDA^iillcS^^^fSAbfc 

tr— A7 *— VC):^fig^^-r7"n -y ^^0 

[012] ^mM<Dm3(Dmmmmicm?>m^mmmm 
y5\^<Dm-&9m(D^m^^<tyu-=^^r- v 

-r^n— ^-\'— h 

[015] *?§B^cD^4®^sg}^^t£:^sM^Mase 
[01 6] nmsmmKts\f^mmm.n^^^^yri— 

10-1-1 0-n--Kt!i^l' 

1 1 -jijstr— A7*— V 
1 2 •••'T i'>'^;i/Xj6^ti^g|5 

1 3 -§IJ» 
1 4'-jI5g§g 

1 5---l£— v:?^!* 
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